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Alcohol and tobacco consumption concordance and its
correlates in older couples in Latin America
Mayra Pires Alves Machado,1† Davi Camara Opaleye,1 Tiago Veiga Pereira,2 Ivan Padilla,1 Ana Regina Noto,1
Martin Prince3 and Cleusa Pinheiro Ferri1,2,3
1Universidade Federal de Sao Paulo, Department of Psychobiology, and 2Hospital Alemao Oswaldo Cruz, Institute of Education and Health
Sciences, Sao Paulo, Brazil and 3Centre for Global Mental Health, Health Service and Population Research Department, King’s College London,
Institute of Psychiatry, Psychology and Neuroscience, London, UK
Aim: As little is known about alcohol and tobacco consumption concordance between older spouses in low- and
middle-income countries, the present study aimed to estimate this in older couples from ﬁve Latin American countries.
Methods: This study is a secondary analysis of data collected between 2003 and 2007 by the 10/66 Dementia Research
Group, from 1451 couples aged over 65 years from Cuba, the Dominican Republic, Peru, Mexico and Puerto Rico. Kappa
statistic was used to assess the agreement of the behavior beyond chance, and logistic regression models with meta-
analyses were used to estimate the factors associated with concordance.
Results: The mean age of the total sample was 74.8 years (SD 6.6). The results showed high levels of agreement rates in
relation to drinking and smoking (75.9% and 85% of couples, respectively, did not drink or smoke), which were beyond
the agreement expected by chance. Increased age was associated with concordance on both being non-drinkers (OR 1.03,
95%CI 1.01–1.05) and non-smokers (OR 1.05, 95%CI 1.02–1.07); and having a larger social networkwas associated with
less likelihood of the couple being non-drinkers (OR 0.93, 95% CI 0.88–0.98). Attending religious meetings was associ-
ated with increased likelihood of the couple being non-smokers (OR 1.19, 95% CI 1.01–1.41). Socioeconomic circum-
stances were not associated with couples’ concordance.
Conclusions: Older Latin American couples have high levels of concordance in drinking and smoking habits, which
increases with age, and were not associated with socioeconomic circumstances, but were with social network. This knowl-
edge can assist the development of policies and interventions to promote health among this growing population.Geriatr
Gerontol Int 2017; ••: ••–••.
Keywords: aging, concordance, elderly, health behavior, spouses.
Introduction
Globally, the proportion of older people is sharply increas-
ing, particularly in low- and middle-income countries,
placing pressure on health service provision.1 This
process is accompanied by an increase in the burden of
chronic conditions, such as cardiovascular diseases, can-
cer, diabetes and chronic respiratory illness, which are al-
ready responsible for 70% of deaths among people aged
70 years or older, in addition to causing disabilities and
suffering for many more.2 Treating chronic diseases is
expensive, but they can be prevented, or at least the risk
lessened by lifestyle changes.2
In general, being married seems to bring health bene-
ﬁts, and married people might live longer and with fewer
physical limitations.3,4 Although the mechanisms for
these beneﬁts are not fully understood, one important el-
ement seems to be the positive inﬂuence spouses have
on each other’s health behaviors.5,6 Most studies on this
have concentrated on the earlier phases of marriage.7
However, two studies with older couples, one carried out
in the USA8 using data from the Health and Retirement
Study and the other in the UK,9 have examined how
healthy behavior in one spouse tends to have a positive in-
ﬂuence on the other. The inﬂuence one spouse has on the
other has been examined in relation to other attitudes and
behaviors using data from the Health and Retirement
Study in the USA. Drewelies et al. found that having a
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partner with higher levels of self-efﬁcacy was associated
with fewer functional limitations, better self-rated health
and more physical activity.10 One spouse’s level of opti-
mism in older couples was also found to have a positive
inﬂuence on their partner’s health, regardless of their
own level of optimism.11 Regarding drinking behavior spe-
ciﬁcally, another study also using data from the Health and
Retirement Study in the USA showed that couples in
which both spouses drank reported decreased negative
marital quality, and that this effect was greater for wives
than husbands.12 These studies focused on older couples,
but only in high-income countries, and very little is
currently known about older couples’health behavior con-
cordance in low- and middle-income countries, where ag-
ing is occurring at a rapid rate. To address this knowledge
gap, we used population-based studies on older people
from Cuba, the Dominican Republic, Mexico, Puerto Rico
and Peru to estimate the concordance in couples for two
important health behaviors (drinking and smoking), tested
if these rates were beyond chance and examined potential
factors associated with these concordances.
Methods
Participants, settings and procedures
This was a secondary analysis of the cross-sectional phase
of the 10/66 population-based study that was carried out
from 2003 to 2007. It comprised all people aged 65 years
and older living in geographically-deﬁned catchment areas
in China, Cuba, the Dominican Republic, India, Mexico,
Puerto Rico, Peru and Venezuela. The response rates were
above 80% in all countries. More details of the study can
be found in a previous publication.13
For the present analysis, we selected data from the Latin
American countries (Cuba, the Dominican Republic,
Peru, Mexico and Puerto Rico, n = 10 900) except
Venezuela, which was excluded because of missing data
regarding alcohol consumption (36%).We then identiﬁed
all married participants (n = 4924). From the total of mar-
ried participants, we were able to identify with certainty
2902 participants (1451 couples) who lived in the same
household and were married to each other.
Measures
We obtained information on age, educational level, num-
ber of household assets and whether the participants were
in receipt of any income, beneﬁts, pensions or allowances.
When they did receive any income, they were asked to
specify the type, including: government pension, occupa-
tional pension, disability pension or beneﬁt, money from
family, income from rented land or property, income from
paid work, or other. We also estimated the extent of each
individual’s social network. The total score for this item
was composed by scores given to the participants’
self-reported frequency (never, occasionally or regularly)
of each one of the following social activities: attending
religious meetings, attending any community or social
groups, seeing children and relatives, and having a chat
or any sort of social activities with friends or neighbors.
The total score varied from 0 to 10, and was categorized
as follows: 0–3 “small social network”; 4–6 “moderate
social network”; and 7–10 “large social network”.
The number of impairments was determined by a sum
of self-reported physical impairments that interfered with
the participants’ daily activities.14
Physical activity: Participants were asked about their
self-perception of being physically active, taking into
account both work and leisure. Those answering “very”
or “fairly” were categorized as physically active, and those
who answered “not very” or “not at al” as physically
inactive.
Alcohol consumption: Data on the amount and
frequency of maximum regular consumption of standard
alcohol units in an average week were gathered by
self-report and categorized according to guidelines for safe
drinking (no more than 7 units per week).15 We ﬁrst
identiﬁed two patterns of alcohol consumption: (i) no
drinking; and (ii) any drinking (one or more units per
week). Then we classiﬁed the any drinkers group into
two other patterns of alcohol consumption, also according
to the same guidelines: (i) moderate drinkers (between 1
and 7 units per week); and (ii) at risk drinkers (8 or more
units per week).15
Smoking: Data were collected by the participants’
self-report on regular use of tobacco.
Statistical analysis
Agreement within couples: For each health behavior, the
kappa statistic was used to assess the agreement of wife
and husband beyond chance. We estimated 95% conﬁ-
dence intervals using 100 000 bootstrap replications.16
However, as the prevalence of the health behavior
inﬂuences the kappa statistic, we calculated the preva-
lence-adjusted bias-adjusted kappa (PABAK).17 We
followed the interpretation of PABAK proposed by Landis
and Koch18: <0 = poor; 0–0.20 = slight; 0.21–0.40 = fair;
0.41–0.60 = moderate; 0.61–0.80 = substantial; and
0.81–1.00 = almost perfect agreement. We also applied
McNemar’s test to verify the symmetry of the discordant
couples, making explicit allowance for the dependency in
the data generated by the marriage. This test assumes that
the proportion of discordant pairs b (wife = Yes, husband =
No) and c (wife = No, husband = Yes) should be equal
under the null hypothesis.
Factors associated with health behavior concordance:
We used logistic regression to investigate how women
and men’s age, schooling, household assets, receipt of
any income, width of social network, number of physical
impairments and physical activity were associated with
health behavior concordances (full model adjusted for all
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variables assessed and also for couple identiﬁcation clus-
tering). In order to account for the clustering effect, robust
standard errors were used instead. This “sandwich estima-
tor of variance” relaxes the premise that observations are
independent. Hence, logistic regression-based concor-
dance analyses employed a total of 2902 participants.
However, standard errors for these analyses were adjusted
for 1451 clusters.
We carried out a meta-analysis using a two-stage
process. First, we analyzed individual participant data
separately in each country to produce country-speciﬁc
estimates. These analyses were based on the “full model,”
and incorporated the aforementioned sandwich estimator
for the variance. Then, a summary, overall estimate was
calculated as a weighted average of the country-speciﬁc
estimates using both ﬁxed- and random-effects models
(general inverse variance and DerSimonian–Laird
methods,19 respectively). Fixed-effects models assume
that there is a common effect size across countries (e.g.
the strength of the association is identical across studies),
and that any observed variability in the estimates is as a
result of sampling error only. In contrast, random-effects
models consider that there might be different strengths
of association across countries, and incorporate the
between-country variability in the calculations – usually
providing wider conﬁdence intervals. Statistical heteroge-
neity was tested using the Cochran’sQ-test and quantiﬁed
with the index I2.20 Throughout our analysis, results with
a P < 0.05 were considered statistically signiﬁcant, except
for the Q-test, which was considered statistically signiﬁ-
cant when P < 0.10.21
We also carried out a sensitivity analysis in which we
used the full-adjusted model with all the components of
the social network separately, in order to estimate if spe-
ciﬁc social activities were associated with health behavior
concordance. We carried out the analysis separately for
each country, and then summarized each into a single
estimate using a meta-analysis.
Results
General characteristics of the participants
A general description of the individuals by each country
and sex is given in Table 1. There was a higher proportion
of women in the younger age groups (33.9% of the total
sample were aged between 65 and 69 years) compared
with men (14.6%), and a higher proportion of men in
the older age group (31.9% were aged 80 and older)
compared with women (15.2%), which was similar in all
countries. The mean age for women and men was also
similar in all countries, and not much different from the
overall mean age for each sex, being 73.0 years (SD 6.0)
for women and 76.5 years (SD 6.7) for men.
There was a high proportion of participants with no or
minimal education in Mexico and the Dominican
Republic (approximately 70% for both sexes), and only a
small proportion of participants with tertiary education
in all countries. A higher proportion ofmenwere receiving
some kind of income (90.5% of all male participants)
compared with women (70.9% of all female participants)
in all countries. A total of 75% of the sample had more
than ﬁve household assets. Regarding the participant’s
social network, nearly 50% of the total sample had a low
or moderate social network. There was a slightly higher
proportion of men without any physical impairment
(33.8% vs 29.5% of the total sample), and a slightly higher
proportion of women with a higher number of physical
impairments.
The overall prevalence of moderate drinking among
women was 3.8% (ranging from 0.8% in Peru to 10.4%
in Mexico), and among men was 14% (ranging from
6.9% in Peru to 23.1% in Mexico). There was a higher
proportion of at-risk drinking in the Dominican Republic
(5.3% of women and 24.8% of men) and, in general, at-
risk drinking was higher among men (9.7% of the total
sample) than women (1.5% of the total sample). Overall,
smoking was reported by 4.7% of the women (ranging
from 1.1% in Puerto Rico to 9.6% in Cuba), and 13.9%
of the men (ranging from 7.3% in Peru to 24.1% in
Cuba). There was also a higher proportion of male former
smokers (44.2%) than female former smokers (12.6%),
ranging from 7.4% in Mexico to 22.5% in the
Dominican Republic for women, and from 19.9% in
Peru to 58.6% in the Dominican Republic for men. Re-
garding physical activity, there was a higher prevalence of
physically active participants (66.7% for men and 69.3%
for women) compared with physically inactive participants
(33% for men and 30.4% for women). Overall, men were
more inactive than women, with the exception of Cuba
(32.2% of women compared with 25.7% of men).
Concordance of wife and husband for alcohol
consumption
Overall, non-drinking behavior showed a high level of
agreement (75.9%) between wife and husband. This
agreement was 3% higher than that which would be ex-
pected by chance (P < 0.001; Table 2). PABAK estimates
ranged from 0.24 (Dominican Republic) to 0.83 (Peru),
suggesting fair to substantial agreement for alcohol con-
sumption, respectively. Similar results were observed for
moderate drinking, as well as for the “at-risk drinking.”
Among discordant couples, non-agreement was asym-
metrical, indicating that couples in which the husband
drinks, but the wife does not, are sevenfoldmore common
(OR 7.3, 95CI 5.16–10.21) than couples in an inverse situ-
ation (wife drinks and husband does not).
Concordance of wife and husband for smoking
Considering all the countries together, agreement for non-
smoking status was also high (85%), with an overall
Alcohol and tobacco use in older couples
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PABAK of 0.70, indicating substantial agreement between
wife and husband (Table 2). The overall observed agree-
ment was 2% higher than the agreement expected by
chance alone (P < 0.001). For the discordant couples,
non-agreement for smokingwas also asymmetrical, show-
ing that discordant couples were fourfold more likely to
comprise a smoker husband and a non-smoker wife (OR
4.13, 95% CI 2.06–82.7) than a non-smoker husband
and a smoker wife.
Factors associated to concordance between wife and
husband
We also identiﬁed the characteristics of spouses poten-
tially associated with healthy behavior concordance,
which were: both being non-drinkers and both being
non-smokers (see Table 3). Increased age was associated
with a higher likelihood of spousal concordance on both
being non-drinkers (OR 1.03, 95% CI 1.01–1.05 – het-
erogeneity test 4.99 [4], P = 0.288; I2 = 20 [0–83]) and
non-smokers (OR 1.05, 95% CI 1.02–1.07 – heterogene-
ity test 4.44 [4], P = 0.349; I2 = 10 [0–81]). Furthermore,
the ﬁxed-effects model showed that the wider the social
network, the smaller the chance of both spouses being
non-drinkers (OR 0.93, 95% CI 0.88–0.98 – heterogene-
ity test 7.08 [4], P = 0.132; I2 = 44 [0–79]), which was not
seen in the random-effect model (OR 0.93, 95% CI 0.87–
1.01).
In order to better understand the association between
social network and health behavior concordance, we
analyzed each of the ﬁve social activities separately.
Non-drinking concordance was inversely associated with
attending social meetings (OR 0.86, 95% CI 0.77–0.97 –
heterogeneity test 4.01 [4], P = 0.405; I2 = 0 [0–79]),
chatting with friends (OR 0.84, 95% CI 0.74–0.94
– heterogeneity test 1.27 [4], P = 0.867; I2 = 0 [0–79]) and
seeing neighbors (OR 0.79, 95%CI 0.66–0.94 – heteroge-
neity test 2.50 [3] P = 0.476; I2 = 0 [0–85]). The more the
individual took part in these activities, the smaller was
the chance of both spouses being non-drinkers. In con-
trast, attending religious meetings was positively associ-
ated with non-smoking concordance (OR 1.19, 95% CI
1.01–1.41 – heterogeneity test 3.36 [4], P = 0.500; I2 = 0
[0–79]).
Discussion
It seems that a signiﬁcant proportion of older couples in
Latin America are concordant in their non-drinking and
non-smoking habits, and when discordant the most com-
mon status is that the husband smokes or drinks and the
wife does not. The present ﬁndings regarding rates of al-
cohol non-drinking concordance are not consistent with
some previous studies carried out in developed countries.
Graham et al., for example, found higher rates of drinking
concordance (47.4% compared with 2.7% in the presentT
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study) and lower rates of non-drinking concordance
(26.8% compared with 73%) among a community sample
of older adults in Canada.22 A more recent study, using a
sample of older couples in the USA12 found similar rates
as Graham et al.,22 in which 45% were drinking concor-
dant and 29% were non-drinking concordant. Neverthe-
less, the Canadian study’s rates of concordance on
smoking and non-smoking were similar to those found
in the present study. These differences regarding alcohol
consumption among couples between the present study
and other studies, as well as the similarities between stud-
ies regarding the concordance on tobacco consumption,
might just be a reﬂection of the situation in terms of to-
bacco and alcohol consumption in high-income coun-
tries, and low- and middle-income countries. It seems
that alcohol consumption by older individuals in Western
high-income countries is more common than in low- and
middle-income countries. Hajat et al. found that alcohol
consumption was much higher in the UK, with 73% of
people aged 75 years and older being moderate drinkers,
compared with the 8.9% in the present study.23 However,
they found that 9.8% of people aged over 75 years in the
UK were smokers, a similar proportion to the 9.3% of
smokers aged over 65 years in the present study. These
differences might be related to the economic and develop-
mental states of the countries, as well as to the price and
availability of alcohol and tobacco and country policies.
Local cultural issues related to drinking and smoking be-
havior might also play a role, and are likely to be important
in explaining the differences found in the prevalence of
these behaviors among older people between the coun-
tries in our study.
Another factor that could play an important role in the
differences between the present study and other studies is
the prevalence of chronic health conditions. Previous
studies were carried out in high-income countries, where
the prevalence of chronic diseases and disability are lower
than those found in developing countries. Chronic condi-
tions might affect behavior change, in the sense that one
might stop smoking or drinking as a result of chronic con-
ditions, such as hypertension or diabetes, which could par-
tially explain the lower prevalence of alcohol drinking
among older adults in Latin America, which is in turn
reﬂected in the low proportion of concordance on drink-
ing behavior among older spouses in the present study
compared with older spouses from high-income coun-
tries.24,25 However, when we consider tobacco consump-
tion prevalence, older adults’ tobacco consumption and
smoking habits and the concordance found in older cou-
ples in the present study are similar to those in studies car-
ried out in high-income countries. Unlike in the case of
alcohol, tobacco control polices have being carried out
with relative success in many countries, including those
in Latin America. According to the World Health Organi-
zation report on the global tobacco epidemic, these poli-
cies have been implemented in both high- and low- and
middle-income countries, and have decreased the global
prevalence of smoking from 23% in 2007 to 21% in
Table 3 Correlates of couple concordance on alcohol and tobacco consumption (pooled odds ratios frommeta-analysis
of country estimates)
Both non-drinkers Both non-smokers
OR† (95% CI) OR† (95% CI)
Age
1.03 (1.01–1.05) 1.05 (1.02–1.07)
Educational level
1.04 (0.93–1.15) 1.11 (0.98–1.26)
In receipt of any income
0.96 (0.73–1.26) 1.05 (0.79–1.40)
Household assets
1.05 (0.94–1.17) 1.00 (0.88–1.14)
Social network
Total 0.93 (0.87–0.98) 1.04 (0.97–1.10)
Attend religious meetings 0.99 (0.83–1.19) 1.19 (1.01–1.41)
Attend social meetings 0.86 (0.77–0.97) 1.06 (0.92–1.23)
See children or relatives 1.20 (0.98–1.47) 1.05 (0.83–1.32)
Chat with friends 0.84 (0.74–0.94) 1.00 (0.86–1.16)
See neighbors 0.79 (0.66–0.94) 1.04 (0.85–1.28)
No. impairments
1.03 (0.90–1.18) 1.00 (0.88–1.13)
Physical activity 0.97 (0.87–1.08) 0.97 (0.85–1.11)
†Pooled odds ratio adjusted by sex, age, education, in receipt of any income, assets, social network, number of impairments, physical
activity, and alcohol and tobacco consumption accordingly, plus couple identiﬁcation clustering.
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2013.26 The lower rates of tobacco consumption in gen-
eral might be reﬂected in the high levels of concordance
found in the present study and in studies carried out in
richer countries.
The decline in health with age could also explain the
association found between age and concordance between
spouses in terms of being non-drinkers and non-smokers,
whereby the older the spouses are, themore likely they are
to be non-drinkers and non-smokers.23,27 However, re-
gardless of their age or number of impairments, we found
that the wider the social network, the lower was the prob-
ability that both spouses were non-drinkers. Close social
networks, such as family (seeing children or close relatives)
and religious activities, were not associated with spouse
concordance on alcohol consumption, whereas social
networks made up of those with whom the spouses had
less close relationships (attending social meetings, having
a chat with friends and seeing neighbors) were associated
with concordance. Having a wider social network is
known to be a factor associated with alcohol consump-
tion, and according to Rosenquist et al., the closer the
social contact was, such as a spouse or close friend or rel-
ative, the more similar the patterns of alcohol consump-
tion were.28 However, this inﬂuence was moderated by
geographic distance. Although a previous study showed
that closer social contacts also inﬂuenced smoking absti-
nence in former smokers, in the present study it was found
that only attending religious meetings was associated with
smoking behavior, in which it increased the probability of
both spouses being non-smokers.29
We did not ﬁnd any association between the partici-
pants’ socioeconomic circumstances with spousal concor-
dance on alcohol and tobacco consumption. One study
that investigated socioeconomic factors and spousal con-
cordance carried out in Brazil, found that non-smoking
concordance increased with higher levels of income and
education, but their ﬁndings were related to adults aged
20 years and older with a mean age of 43.3 years, and
not older adults only.30 The previously mentioned study
carried out in Canada found that higher educational levels
were associated with increased couple concordance in
drinking habits.22 It seems that economic circumstances,
including schooling, might inﬂuence couple concordance
differently in relation to these health behaviors in different
countries.
To the best of our knowledge, this is the ﬁrst study to
analyze health behavior concordance among older cou-
ples in low- and middle-income countries. Even though
we used the same protocol across the ﬁve country sites,
few participants were found to be at-risk drinkers or
smokers, which limited our analysis. In addition, the
cross-sectional design prevented us inferring temporality
regarding possible associations between health behavior
concordance and their correlates, such as social network
and drinking habits concordance. Another limitation was
the secondary analysis nature of the present study, in
which some information important to the present study
was not collected (such as duration and quality of mar-
riage, social roles, and the onset of some chronic condi-
tions), limiting some of our analyses. Two recent studies
using data from the Health and Retirement Study in the
USA showed the importance drinking health behavior
concordance has on the quality of marriage, an important
factor affecting health in general, and also suggested that
higher partner mastery belief (self-efﬁcacy) is associated
with better self-rated health and fewer functional
limitations.10,12
A common understanding between spouses regarding
a need for change might be pivotal for the success of
promoting healthy attitudes and behaviors. Future
research using a longitudinal design aiming to deepen
knowledge about the effect of each spouse’s behavior on
the other is required, especially in low- and middle-
income countries. The present ﬁndings show that group
level interventions aimed at health behavior change might
be more effective, and interventions targeting the family
should be tested. Research in this ﬁeld should also follow
new family trends, as family patterns are changing, with
higher divorce rates, changes in gender roles and married
couples of the same gender.
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